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TITLE: Spin-echo device 


PERIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki i khimii, 
no. 4, 1961, 64 - 68 


TEXT: Spin-echo observation is one method of studying nuclear magnetic 
resonance. It permits measurement of longitudinal and transverse 
relaxation times, qT, and Tos the study of diffusion in liquids and also the 


achievement of a high resolution, etc. In this paper the author describes 
a device for spin-echo observation the idea for part of which he adopted 
from other publications (Refs. 11, 12, see below). A biock diagram is 
shown in Fig. 1 featuring the two timing-pulse generators, No. 1 and No. 2 
as well as the transmitter unit No. 3. The electronics of No. 1 and No. 2 
are shown in Fig. 2a and b, respectively. No. 1 is used to measure Tos 


and No. 2 to measure Ty» This device was used for measurements with 
Cara 1/5 . 
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hydrogen nuclei in a magnetic field of 3750 gauss (wv we 15.75 Meps). The 
‘ ° 


signal-to-noise ratio was,150 - ©00. For water, T, = 2.2 sec, for 


2 
PO(OCH,) T, = 1.3 sec. These values are consistent with those obtained 


by other methods. The author thinks Assistant A. A. Morozov for super- 
vision, and Docent F. I. Skripov for discussion. Mention is made of N, Ke 
Pomerantsev (UFN, 65, vyp. 1, 87, 1958) and of V. I. fermakov and V. M. ae 
Platonov (PTE, 3, 110, 1961). There are 3 figures and 13 references: 

2 Soviet and 11 non-Soviet. The three most recent references to English~ 
language publications read as follows: S. Meiboom, D. Gill. Rev. Sci. 

Instr., 29, 688, 1958; Ref. 11: 3. M. Banerjee et al. Indian J. Phys., 31; 
211, 1957; Ref. 12: J. C. Buchta et al. Rev. Sci. Instr., 29, 55; 1958. 


Legend to Fig. 1: (1) 90°-pulse; (2) master oscillator; (3) chopper; 

(4) 180°-pulse multivibrator; (5) generator; (6) first mixer; (7) second 
mixer; (8) 180°-pulse; (9) mixer; (10) phase shifter; (11) generator; 
ie ampiifier; (13) power amplifier; (14) junction head; (15) receiver; 
(16) 34-1 (ENO--1) oscilloscope. 
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Setup for spin-echo observations. Vest LGU 16 no.22:54-65 '41. 
(MIRA 14:12) 
(Nuclear magnetic resonance and relaxation) 
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. [ACC NR apéaopiag _ SOURCE CODE: UR/0032/66/032/006/0683/0666 
AUTHOR? Chizhik, V. Iss Ryl'kov, V. V, ) 
Pere 


ORG: Scientific Research Physics Institute, Loningrad State University (Nauchno= 
_ {Assledovatel'skiy fisicheskiy institut Loningradskogo gosudarstvennogo wmiversiteta) 


TITLE: Method for determining resolut‘on in nuclear resonance spectra 
‘{SOURCE: Zavodskaya laboratoriya, v. 32, no. 6, 1966, 683-686 : 
TOPIC TAGS: spectrum analysis, nuclear resonance, nuclear spin 


. |ABSTRACT: ‘The article describes a method for determining the displacement frequency 
between two lines of the nuclear magnetic resonance spectrum. ‘he method is based on 
separation of the frequencies of the beats from signals of the Spin echo. One of the 

{most important characteristics of nuclear resonance spectra is the position of the 
spectral lines corresponding to nuclei belonging to different molecules or chemical 
groups. In some cases, the position of the lines depends on the concentration of the 
component under study. By studying the spectra of the Magnetic resonance it is 
possible to determine the relative concentration of the component and, consequently, 
to control industrial processes by this method. the article gives a very detailed 
electric diagram of the circwit used for measurement of the frequency of the beats in 
tho bending of the signal of the spin echo. ‘he methed is stated to have the following — 
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APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


resonance is g 
the acourac 
y of the measurements in the case of weak spectral Tansee tt artes 
° e art.-hass 


SUB Cons | 
SB cong: 20/ Sure Date: none/ ORIG REF: 002/ Oni REF; 001 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


TT) algal ies - by ae 513, Ro Ba Sy tk ee IST A TSE eS EY TERE ED Rs 
: ; : rehyis 2 PETE PEN ES Pe A ee 


+ a HE an a Se Se ee ol 


4 
AUTHOR: Chizhik, V. I.3 Khripun, M. K. 25, 
ee * 
ORG: none ari 
a | 


TITLE: Nuclear magnetic relaxation in diamagnetic electrolyte solutions 
SOURCE: Leningrad. Universitet. Yadernyy magnitnyy rezonans (Nuclear magnetic reso- 
‘mance). no. 1, 1965, 96-99 ; 


: TOPIC TAGS: spin lattice relaxation, electrolyte, diamagnetism, nuclear magnetic 
i resonance By ed. a - 


‘ABSTRACT The authors study the effect of dissolved electrolytes on the intensity | 
_lof spin-lattice relaxation in water. The relaxation time was.measured by the pulse 
method using a sequence of 180-90-18(I° rf pulses. The measurement error was 2%. 
‘Specimens with solutions of HC10,, HtO3, HCl, as well as with solutions of calcium 
‘and cadmium salts in these acids were sealed in small vials. Curves are given 
showing the spin-lattice relaxation time for water protons as a function of electro- 
_lyte concentration for the various acids and salts studied. Experiments on hydra- 


za 


Card 1/2 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


‘L 2120066 | 
‘ACC NR: AT6004608 . / 


nitrate arid perchlorate anions showed the following series for 
_\mobility of water molecules: C104 > NO3 > Cl. Bivalent calcium and cadmium cations 
_jhave a strong structuring effect on the water molecules surrounding them and should 
‘form large and extremely stable hydrate shells. It was found that the hydrogen 
-ions in HC1 solutions contribute less to the relaxation time than in HC10, and HNO3. 
isolutions. This indicates that hydrochloric pald*tadergces incomplete dissociation 
~ ‘even in small concentrations. Orig. art. has: 2 figures. 
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‘TITLE: - Using the spin echo method ‘for measuring times of spin-lattice T, and 
spin-spin Tz relaxation 


’ SOURCE: Leningrad. Universitet, Yaiernyy magnitnyy rezonans (Nuclear magnetic reso- 
‘nance ). no. 1, 1965, 123- ish 


“TOPIC TAGS: NMR spectroscopy, spin relaxation, spin lattice relaxation oa : 
BQ). 4eT: ay i 
‘ABSTRACT: The spin echo method is one of the bust ways it) mecearin ng spin-spin and | 
__spin-lattice relaxation f\\ The author describes a spin echo spectrometer which may 
be used for studying liquids containing hydrogen, fluorine and phosphorus nuclei 
and also discusses several specific problems involved in tha design of this type a 
‘of equipment. A block diagram of the spectrometer is given and the individual sec- 
itions (noncoherent rf pulse oscillator, pickup, receiver and programming device) 
are described. The instrument may be used for Measuring the relaxation times of H! 
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'and F19 nucled tn the following ranges: T, from. 
;2-5%, and from 10 sec to 100 sec with an error of 5-10$; 


“. with an error of 5%, and from 1 sec-to 2 sec with an error of 5-10%. 
= lof proton resonance in 0.05 cm? 


-“jshow a signal to noise ratio of 40. Orig. ast. has: 9 figuras. 
=. {SUB CODE: 20/ — SUBM DATE: O3Nov65/ ORIG REF: 003, 
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GC 
5 usee to 10 sec with an error of | 


T2 from 100 usec to 1 sec | 


Measurements. 
of water using a receiver with a passband of 10 kc . 
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TI“LE: Investigation of toroidal ‘wits for_measuring the flow velocity and dis- 
charge rate of a liquid on the basis of free precession of nuclei in the magnetic 
field of the earth 


SOURCE: Leningrad. Universitet. Yadernyy magnitnyy rezionans (Nuclear magnetic reso- 
_ hance). no. 1, 1965, 144-163 - 


“TOPIC TAGS: flow measurement, flaw meter, nuclear magnetic resonance, earth 
Magnetic field . 
ABSTRACT: The authors consider the design of toroidal units for using free preces- 
‘sion of nuclei in the magnetic field of the earth to measure the discharge rate of « 
_a liquid. Optimum dimensions are found for such a gauge with given rate of flow v, | 
‘and relaxation times 7, and 7%). The Packard-Varian method (M. Packard, R. Varian, 
Phys. rev., 93, 941, 1954) may be used for measuring the flow velocity and dis- 
_ ,charge rate of a Liguid using free precession of nuclei. in the magnetic field of ; 
‘the earth in the simplest case. This method gives discrete readings in time inter- 
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vd : j 
' tyvals of 1-4 seconds. When continuous measurement is necessary, two of these mea- 
igurement systems may be used with opposed connection of the operating cycles ("mag- 
‘netization-observation") or any nuclear resonance generator of the Skripov type (F. 
‘I. Skripov, DAV SSSR, 121, No 6, 998, -1958). The method described in this paper 
may be used for measuring the flow velocity of liquids which contain hydrogen, fluo- 
‘pine, and various other elements ‘which give a strong nuclear magnetic resonance sig-~ 
‘nal. This noncontact resonance measuring method is advantageous for measuring the 
‘discharge rate of aggressive liquids. The primary measuring element is a simple 
“@evice which has low hydraulic resistance and the secondary instrument may be sepa- 
‘rated from the pickup unit by distances of. more than 10() meters. Since the magnetic 
‘field of the earth is highly uniform, nuclear precession may be observed in large 
volumes, i. e. measurements of large liquid discharges are possible at low flow ve- 
‘locities through the pickup. The authors use units with a cross section of up to 36 
2 om’, The proposed method may be used for measuring the discharge of a liquid flow- 
cdng in any direction through the pickup. When the flow is reversed, the sign of the 
| “yeading on the instrument is changed. Flow velocities down to approximately 1 cm/ 
‘/sec may be measured with no theoretical upper limit. The measurement error in the 
‘experiments conducted in this paper was *(1.5-2) degrees. A change in the physical : 
_“and chemical properties of the liquid (temperature, viscosity, transparency, elec- | 
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trical conductivity, chemical composition, aggressiveness, etc.) has no effect on 
measurement resuits. Natural changes in the magnetic field of the earth and insta- 
bility in the power supplies for the electric circuits have practically no effect 
on the results of measurements. The authors are sincerely grateful to Senior Engi- 
neer A. V. Mel'nikov for helping with the measurements and discussing various prob- 
lems in the experimental work. Orig. art. hag: 12 figures, 1 table, 9 formulas. 
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. AUTHOR: Kudryavtsev, I. V.; Chizhik, V. N. 
' TITLE: Increasing the fatigue strength of threaded machine parts 


; SOURCE: Prochnost' metallov pri peremenny*ih nagruzkakh; materialy* tret'yego sove- 
| schaniya po ustalosti metallov, 1962 g. Moscow, Izd-vo AN SSSR, 1963, 204-224 


TOPIC TAGS: fatigue strength, metal fatigue, metal thread, cold rolling, metal stress, 
metal strength, cut thread, thread rolling, stress concentrator 

ABSTRACT: Stress concentrations caused by threading considerably decrease the fatigue . 
strength of cyclically loaded machine parts. The common method of cutting thread leads ‘- 
to an interruption of grain flow in rolled and forged materials, which adversely affects the . 
strength of details at the location of the thread. The formation of threads by cold-rolling 
considerably reduces the unfavorable effect of stress concentrations which result in plastic — 
deformation of a metal surface layer in which residual compressive stresses are produced. 
The original grain flow is not cut but is deformed to follow the profile of the thread, The 
technological process of thread-rolling insures higher production and is widely applied in 
mass production of small screws, bolts, and other parts externally threaded, 
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However, thread-rolling is practicable only on details of relatively small diameter, up 
to 40-50 mm, because higher pressure is required on the rollers with details of larger 
diameters. Rolling devices are also more complex. Experimental investigations have 

_ been performed and described in the past, showing that special finishing operations can 
be applied at the bottom of larger cut threads to increase the fatigue strength of details. 
New investigatious made in this field by TsNDTMASh are described by the authors.’ New 
methods have been applied to produce piastic deformation of metal surface, such as the 
use of vibrating rollers for surface-rolling with the simultaneous application of a vibrational 
impact load to produce a peening effect to a great depth (see Figs. 1 and 2 of the Enclosure). — 
These new devices are universal and cen be applied to details of any size as attachments on 
the lathe. Fatigue tests have been conclucted by pulsating tension and by bending small and’ - 
large specimens having threads of the buttress, metric, and trapezoidal type. These tests’ . 
have shown that strengthening of the thread bottom by plastic deformation increases the 
carrying capacity of threaded details 1-1/2 - 2 times end more. This effect has been ob- : 
served on both small and large details (shafts up to 215 mm in diameter), on different 
types of steel, and with different types of cyclic loading. The influence of non-uniform 
distribution of loading along the threaded vortion of bolts under a nut on the fatigue strength ~ 
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by pulsating tansion Aas bel experimentally estimated. In contrasi to bolts without surface 
treatment, such bolts which have heen surrice-rolicd * ith vibrating roller at bottom of 


3 


- thread have not shown sensitiv: the above mentioned non-uniform distribution of loading 
. along the bolt in the contac. 20.. wh the nut. methods of strengthening treatment of . < 


- threaded deiails by vibratix.: rollers have been es? shed for practical purposes and 

- Correspsncing recommendations have been issucé to industrial plants where the 

' vecommendations have beer applied to advastage. Orig. art, has: 15 figures and 6 tables. 
‘ e 
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: Fig. 1-- Impact producing device UP-0.25 
ee _ with vibrating roller 


A h- 


: a Schematic illustration 
“4 1 =eonnestion of device to support 
aE of lathe eo 4 
7 Ss > 
IS, 2-roller for surface-roliing 


3 ~fulcrum pin of lever. 
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4 -spring; 
5 -ram 
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at thread bottom 
bods -HB = 200.kg/mm2 


> 2 HB = 190 to 200 kg/mm 
8 - HB = 180 to 190 kg/mm? 
4-HB= 170 to 180 kg/mm” ; 


ail fil 


1 = HE 2360 bt 320 ip! 2 


. J 5 - HB + 160to 170 kg/mm? == 2 =. HB = 280: kg/mm 
a. Microstructure of Basic metal - steel 35; 1.5 mm Basic metal ~ steel 18 KMNVA; 
thread bottom (x100) reduction on diameter . - ee ; 1 mm reduction on =a 


Fig. 2. Microstructure and hardness of specimens with butiress thread JP78x12 after - 
Sura e SOU of thread botiom with aie mele 
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KUDRYAVTSEV, I. V.; CHIZHIK, V. N. (Moscow) 


"Fatigue studies of marine thread joints." 


report submitted for end Conf, Dimensioning and Strength Calculations, Budapest, 
5-10 Oct 1965. 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


eR CHIRHIKOV, Ae, insh. 

sae AUDA RE to 
Effect of dying conditions on the cracking tendencies and strength 
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1. Yeesoyusnyy institut melchanizatsii sel'skogo khozyaystva. 
(Gorn (Maize) - Drying) 
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‘TITLE: ‘Investigation of endurance/ of threaded joints in sea water 


| 
SOURCE: Firiko-khimicheskaya mekhanika materialov, no- 4, 1965, 487-493 


! 
H - 


'woprc TAGS: corrosion ANIC? » endurance test, sea water corrosion, cold worki 
gold work 


¥F,595 
|ABSTRACT: Effect of zinc plating and plastic deformation on corrosion resistance in 
isea water (3% NaCl solution) of the threaded joints of 40Kh-, BOKHNMA-, LSKHNVA-, | 
and NN-3B steels was studied. The corrosion resistance of threaded joints (M30 * 
'3.5) subjected to alternating symmetric-cycle bending is given in fig. 1. The de- 
‘pendence of the endurance linits of steel threaded joints (430 * 3.5) upon the de- 
gree of cold working (expressed as reduction in inner diameter of nut's hole in my, 
Ad, or percent, Ad/d) is given in fig. 2. The endurance limits of joints (bolt - 
inut) of all four types of steel in sea water under alternating symmetric-cycle 
\bending (10 * 108 cycles) varied within 12-14 kg/mm. The cold working of the 
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ACC NR: AP5022407 oe 
Ithreaded holes resulted always in a 67-130% increase in the endurance limits of 
;joints in sea water. It was particularly effective in the case of 18KhNVA steel. 
‘The zinc plating increased the endurance limits of the 40Kh, 4OKhNMA, and 18KhNVA 
steels but proved ineffective in the case of NN-3B geainless ates). ¢ I general, the 
icold working gave greater improvements than the zidd plating. A cdnbination treat- 
jment, cold working of the nut holes and zinc plating of the bolts proved most effec- 
itive; with all four types of steels, the endurance limits of the joints increased by 

, '107-250% and both the salt concentration and the nature of corrosive medium did not 
‘have any effect on the wear resistance of the joint. Zine plating of bolts made of | 
INN-3B steel did not improve corrosion resistance. The zinc plating of the cold 
lworked nuts having either cutting threads or ordinary threads did not have any effect 
ion the endurance limits. Tests on JOKHNVA steel subjected to oscillating axial 

_istretching confirmed high effectiveness of the cold surface working on the steel 
jJoint strength. Orig. art. has: 7 figures, 2 tables. 
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[Devices for drying grain abroad; a survey of the foreign 
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(MIRA 17:1) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


CHIZHIKOV, A.G,, inzh. 


Mere ie: 


Calculations for the equipment of cleaning and drying plants 
and stations. Mekh. i elek. sots, sel'khoz, 21 no.1:48-4 
'63. (MIRA 16:7 


1. Vsesoyuznyy nauchno-issledovatel'skiy institut mekhanizatsii 
sel'skogo khosyaystva, 
(Grain—Cleaning) (Grain—Drying) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 
CHIZHIKOV, A.G. 


Oe a ae gt 


“Using liquid fuel as thermal 3 
GOSNITI no.lés14-19 [61], Source for grain dryer, Sbor. rab. 


(MIRA 16:12) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


CIA-RDP86-00513R000308920001-8 


“APPROVED FOR RELEASE: 06/12/2000 
| 


‘ 
] 
A 
(AUTHORS : Chishikov, A, I, 3 and Hoyarshinov, VK 
— ry e 
TITLE: ; 
Experin 
Hydrogen tn Metals {epee elses “Erde aor, the Behavior of 
Povedentya vodoroda y metaliakh) 7a tritdya dlya teucheniya 
PERIODICAL: ' 
Zavodskaya Laboratoriya, 1957, Vol, 23, No. 1 Pp. 11-14 (U.s.5 ) 
a eo +, pp. ll. -S.S.R, 


: CCOR= 


water with liquid nitr evi 
ogen, The 
pale Eick experiments involy 
tain the hydrogen with tritium, one to Actes ue Self 
: det 


Card 19 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


CIA-RDP86-00513R000308920001-8 


"APPROVED FOR RELEASE: 06/12/2000 


Experiment in the Use of Tr 
titium in th 
Behavior of Hydrogen in Metal rind ioe 


behavi 
avior of hydrogen and tritium is clescribed » the latter involving 


the application of mudh more energy 


which 5 are Slavic, 
ASSOCIATION 
PRESENTED BY: 
SUBMITTED: 
AVAILABLE: 
Card 2/2 


APPROVED FOR RELEASE: 06/12/2000 


Ther 3 
e are 6 references, of 


CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 
RRR ee ee 


CAIMRIECY, A. T., MORCENSKIY, L. I., 


and ZIGEL, G. -B, 


"An Investigation of the Thermal 


dork of the Mucleator Used in the 
Feuring of Steel on a Continuous 


Conveyor" 


report presented at the 7th Conference cn the Interaction of the casting Meuld 
and the Casting, sponsored b> the Inst, of Mechanical ‘npineering, Acad, Sei, 
USSR, 25-2€ January 1961, 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 


CIA-RDP86-00513R000308920001-8 


CHIZHIKOV. A, S, 


, a eee 
‘ 


Chithikov, A, 5S, 


wt . 
ecru 1955" repeat in Hypertonic Disease." Minsk State 
Nedical Science) ’ . Ssertation for the Degree of Candidate in 


So: Knizhnaya letopis! » No. 27, 2 July 1956 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 
Lr 


CHIZHIKOV, A.S., kand. med, nauk 
Kidney function in rheumatic fever patients. Zdrav. Belor, § no.9: 
W648 § '59, (MIRA 12:12) 


mee 


1. Kafedra fakul'tetekoy terapii (zaved 
luyushchiy - zasluzhennyy de- 
yatel’ navuki, akademik AN B rof. BI. 
tsinskogo inetituta, mae i a 
(RHEUMATIC FRYER) (KIDNEYS) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


CIA-RDP86-00513R000308920001-8 


"APPROVED FOR RELEASE: 06/12/2000 
LL 


CHIZHIKOV, A.S., kand, wed. nauk 


Diagnostic and Prognostic si 

Baificance of th 
of axgontophyllic substances in the urine if true 
Pationts, Zdrav.Belor, 6 n0.2:40-42 F 160, (HERA -13:6) 


1. Kefedra fakul 'tetsko 
y terapii (saveduyushchiy — 
rity souseran) Minskozo meditsinskogo institute. Eeoeenes 
SION) (URINB—ANALYSIS aRD PATHOLOGY) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 
a 


\ GHIZHIKOV, ALS.» kand.med.nauk 


Second fraction of bil 
drubin (direct bilirn 


Ps 


bin) in pati 
1. Kafedra fekul'tetako 
y terapii (sav, - zag) 
mek e Bluzhennyy deyatel! 
’ akademik AN. BSSR,. prof. BVI, Trusevich) Minskogo modi taibakers 


(BILIRUBIN) (HYPERTENSYON) 


instituta, 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 


CIA-RDP86-00513R000308920001-8 


CHIZHIKOV, A.S., kand.med nauk 


Stomach function in patients with ertensi 
no,1112-15 N "61, Baca MEER S42) 


1, Kafedra fakul'tetskoy terapii (zav zasluzhennyy d 
= eyatel! 
nauki, akademik AN BSSR, prof, B,I.Trusevich dsosased|) 
Minskogo meditsinskogo instituta, 
(HYPERTENSION) (STOMACH) 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


Cn 


S/598/60/000/004/020/020 


D217/D302 
AUTHORS : Zviadadze, G.Ne, Karyazina, I.N. and Chizhikov, Be M._ 
TITLE: On studying the cyclic electrolysis of titanium 
tetrachloride 
SOURCE: Akademiya nauk SSSR. Institut metallurgii, Titan i yego 


splavy. Noe 4, Moscow, 1960. Metallurgiya titana, 184-190 


TEXT: Electrolytes containing lower~valency titanium chloride were 

prepared in graphite vessels, in which mixtures of titanium chloride 

and powder were placed. After melting the chlorides and subsequently 

blowing argon through the melt, a vapor~gas mixture of argon and titanic 

um. tetrachloride was supplied to the bottom of the graphite vessel, In 

a number of experiments, TiCl, without argon was supplied to the melt, 

In this case, TiCl, was delivered through a burette, whose end was joined 

to a graphite tube which was immersed in the melt. In these experiments, — 
the surface of the melt was protected with argon. On finishing the exe 
periments, the melt was allowed to freeze under an argon atmosphere and 
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was submitted to chemical. analysis. Di- and trivalent titanium were 

analyzed as follows: After grinding and mixing the electrolyte, two 

portions were withdrawn and weighed. The first was dissolved in a 20% 

solution of ironcammonium alum, and the second was dissolved in 10 N HCl 

(or in 5% HCl with subsequent acidification with 10 N HCl). To the first 
solution, H SO, (1:3) was added until the color of the solution changed i 
from brown Zo green, after which this solution was titrated with 0.1 N 

K,Cro, solution in the presence of phenyl antropinic acid. The second — 
solution, after addition of H,SO, (1:3) was also titrated with 0.1 N 


K,Cro, solution in the presence of the Same indicator, If vy is the 


volume, in ml, of K,Cro, solution, used up in the titration of the first 


solution (calculated per gram of the weighed portion) and V, is the 
volume, in ml, of K,Cr0, solution used up in the titration Sf the second 


solution (also as calculated per 1 g of the weighed portion), then the 
following equation can be set ups 0.0024x + 0.0048(V, ~x) = 0.0048V,,, 
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where x is the volume of K,Cro, solution (in ml) used up in the titrae 


tion of the divalent titanium only. For investigating the electrolysis 
of melts produced by chlorination of titanium by its tetrachloride, a 
two-stage scheme was adopted, i.e. titanium waa at first chlorinated 

and then electrolytically deposited from the melts produced in thé 

same vessel. Graphite vessels were used for the experiments, which 

were charged with a mixture of NaCl, KCl and Ti. After melting the elec= 
trolyte and supplying the vessel with the required quantity of TiCl), 


the melt obtained was electrolyzed without a further TiCl, supply. 


Molybdenum wire of 2 mm diameter was used as the cathode and the none 

working portion was protected by a porcelain tube. Initially a graphite 

rod of 15 mm diameter was used as the anode. Subsequently, the surface 

of the graphite vessel was used as the anode. After the experiment, the 

melt together with the products of electrolysis were frozen and subs 

jected to phase separation. The experiments have shown that it is 

possible to obtain titanium by electrodeposition from melts produced by / 
chlorination of titanium by its tetrachloride. An X-ray analysis of the 
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USER/ Physical Chemistry - Electre chemistry B-12 
Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11360 


. Author 3. Chizhikov D.I., Ustinskiy B.2,. 
Title : “Investigation of Anodic Polarization of Sulfides of Copper, Nickel and 
Some Allos of these Sulfides 


Orig Pub : Zh. prikl. khimii, 1956, 29, No 7, 1129-1131 


Abstract : In continuation of the authors' work (Zh. priki. Khimii, 1949, 22,19) 
an investigation was mde of the deperdunce upon currert density i and 
duration of electrolysis » Of the potertial@ of sulfide Bnodés isving 
the following composition: . CusS; 75% yes 25% Nio8.; 50% Cu,s + 50% 
Ni 8,3 25 +, 75% Ni.8,; Ni.§ in sc ution, 100 B/E H250,, ; 70 g/l 
#80; + 30 g/f mi; 10 2/ 180,24 60 &/l Mim’. 


Aodes of CuS + Ni8, alloys dissolve at less positive) , than anodes of 
and Ni.8, takén separately. Cu of CupS passes in solution at more po- 
sitive thBn?w of Ni,8,-° The conclusion is reached that with a low i 
there will be dissolved from Cu.S + His alloys, first structural compo- 
nents (Ni 8, » crystals of eutec€ic 0.9 nfs, + 0.1 cu,s ) » that have less 
: positive ¢ : 
afl 
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1096, No. 2,R2-72.—The Tukeli sulfide ore contaitis on 
the av. As 6.86, Pb 2.70, Zn 9.92, Fey 1030, 8 hte, 
Cu 0.18, ALOy 14.20, CaO 2.88, MgO 1.27, CO, ag, 
SiO, 47.80, HJO 0.22, Ag 318 g./ton and Au trace. Fepts, 
on chlorination with gasrous Cl were carried ont at temps. 
of 300. 700° at 190° intervals. It was found that ore 
treated thus at AN0° and extd. with 11,0 and a satd, edn. 
of NaC) yields 93-5, 92-32%. and HOM of ite Zn, Pb 
and Ag, resp. The As volatilizes and is condensed as 
“ AsCh. A large plant for electrolysis of NaCl is being 
constructed in the vicinity of the polymetal sulfite deposit 
to furnish Ch, for its treatment. S. 1. Mattorsky 
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‘ covered from ore by chlorination, and the following ad- 

wantages of this mett ad are claimed: ct) Concentrates as 
H : low in Sa as 25-30% can be treated while pyramet allucgi- 
‘ cal processes require ft to 60% Sn conecatrates. This ; 
: means that the wee cf thie process wil] result in increased 
; recovery of Sn from are, becaute the fosses i tailings arc 
: the higher the richer he conevntrate. 2) Metal free from 
fainenies can be obtained whereat in prrometallirgieal 
processes the tin it contaminated by other metallic cle- 
i — and Let bie teehee ne oper ae The av. 
. ; thors experimented: with chlorination. ol ovides and «ul- 
alediaation of concentrated. De. Bte Chlaniintn fide of Sin, 1h, Zi, (ay Fey Ag and Aca! ‘cnpy (rom iw 
anit feo : ha A: how! that Sa. . be 1074", Thee metals, with the esception of Fr, are con- 
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oe i while Salh is little affected. At TOUS the chlorides 71 
ny t and As volatilize, ard the chlorides of Pb, Fe, Cu and Ax 
ret i van be casly leached out. Natural SaQy (casciterite! 


dows not react with Cl. However, in presence of C, CO, 
or ovides of Fe, ciiorination takes place. Samples of 
cassiterite contg. 07.4% SuOy and 1.796 Feyth were chle- 
rinated for 2 brs. in“he presence of C and for) CO alan’, 
guo* and 800°. At 290° in presence of CO, 10.46 of Sn 
was converted into chtoride, and in preicace of solid C, 
TR%. When both (? and CY) were preeent 84% of the Sn 
was chlorinated. With Foyt) present (in the ratio of 1 
part Fc to 3 parts $a) 8.2% So wae chhorinated ut SUD". 
The chlorination és still further favored by simultaneous 
presence of C and Ie0:, or CO and Fer whereby over 
48% of So is chlorinated. Further expts. on semicom. 
slipstream mak are contemplated. R.N, Daniloff 
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1. CHIZHIKOV, D.H. 


2. USSR (600) 


‘—Smelting Plant 
tan Analysis of the Operation of the Ridder Leac-Sme 

from the Point of View of Metal Losses", Tsvet. Mot 14, No. 10-11, 
Oct.-Nov. 1939. 


9, @MM Report U-1506, 4 Oct 1951 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


CHIZHIKGV, D. M. 
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U-1506, 4 Oct. 1951 
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"Scientific Problems in Nonferrous Metallurgy in the third Five-Year 
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9, fmm Report U-1530, 25 Oct. 1951 
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Continuoes purification of Zn by distillation. 1. M. 

Chithikov and N. N. Sevriukov. ull, orcad. sot. UR. 

y S.S., Classe set. tach. 1941, No. 9, §)-97.— Vapor compa. 
over Cd-Z0 alloys is deta. by ig H over the inolten 

alloys; it ascertained that the rate of H flow is sufficient 

ffor the equil. to be established. The vapor pressure : 

of Zn is 16, 86, and 73 min, Hg, and of Cd 63, 140, and 3 

‘euo®, 880%, and a0, reap. The bap. { 


goo. mm. Hg at 
compn. at b.p. for atm. pressure are Meds- 


tsdm s}ldteve Ie > 


in an exptl. rectifcation 
of Cd gave at Ta0°, Za contg. 0.0847, Cd and dust contg. © 
and Zn contg. 0.21% ‘of Cd gave at 70°, 20 
Cd and dust conts. 51% _ oe 
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Concentration of oxidized ores of the colored metals , 
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Tiretnye Alélal. 16, No. 8, S7-R(1O41): Chem. Zentr. 
108.— Flotation ‘of onkiised ores i in general 
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Precipitation 
Kinetics 
“Cementation of Metals From Their Chloride Solutions ; 
D. M. Chizhikov, B. Ya. Tratsevitskaya, Corr Members, 
Acad Sci USSR, Metal Inst imeni A. A. Baykov, Acad 
Boi USSR, 83 pp 


"Tey Akad Nauk SSSR, Otdel Tekh Nauk” Wo 12 


Authors conducted experimenta to study kinetics of 
the cementation of metals from their chloride con- 
pounds. Motels used were 2n, Fe, Sn, Pb, H, and Cu. 
‘ Among resulte obtained was the fact that irom does 

| not displace zinc at concentraticns of Fe°°2 grams 

| por liter or less. Submitted, 15 Jul 1947. 
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tin and meta) silicates. b. M. 
’ Khazanov (A. A. Baikov Metallurg. 
U.S.S.R. . Test, Abad. 
Re, Olde. Tekh, Newk. 1988, 223-8.— lo 
le conditions for the produc: 

the equil. Su + 2FeO 22 
and Sn + FeO Fe eee LON, os 
0 ’ wy, 

te calen. gives (1) at 2 i pli aie 
3. 14.682, 17.203 20.007 keat./mol., 
19338 No, — 1.72, ~2.00, ~2.19, -2.35, 
1041, 1179, Hw? K, oe —3.- 
037i, 1.228, In K = 2.78, 0.88, 


in 20-ntin, fusion expts. with artificial slags of 8 

ceoniny x reaulting in metal: I. oT Fe 2.23 mole 
O8.98, 3.72, HE. 7.74, awd in 
FcO 25.72, CaO $2.87 
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1.35, the content of Sa in tbe slag lower at A ~ 125. 
Roth So in the slag and Be in the metal increase with in- 
creasing FcO/Ca), o.g., 41-25, FeO;CaO = 1,2, 4. 50 
in slag 3.00, 5.20, 4.03%, Fe in metal 1.32, 3.28, 0.10%"; 
41.60, FeO/Cat) = 1,2..5, So in slag 3.04, 8.04, 74a, 
Fe in metal 0.60, 2.40, 2.05%. At the optima FeO 
Ca « $, dow 1.00, 1.26, 108, 2.00, Sain slag 697, 3 00 
(min.), 5.04, 8.00°7, Fe in metal 0 88, 1.32, 0.00 (min), 
10'S. The effect af Alth iy iHustrated by the example: 
const, 41.25, const. FeO/C20 = 1, ALO. 0.00, 200, 
4.00, 8.00, 12.0)%, Sn in slag 3.0, @.0K, 7.4, 10.00, 
143s, Fe in metal 1.82, WSL, C4, Oa, OE 
Lffect of NagO: at const. 4 1.25, Fel CaQ @ 1, Na 
0.00, 2.00, 6.00, 9.00%, Sa in slag 3.6, 2.34, 2.00, 2125, 
Ke in inetat 1.32, 1.42, 2.59, 3.41%. The degree of extn. 
of Sn from cassiterite falls rapklly with A increasing over 
1.25, c.g., at FeO/CaO = 1, 4 1.00, 1.25, 1.40, 2.00, 
ean of $n 02.1, 62.1, 43.6, 25.2%, Su gone into the slag 
12.20), 30.44, 34.30, 65.60%. N. Thon 


Tage VET@r ees wee 1? 


[© betes Oe 


CIA-RDP86-00513R000308920001-8" 


APPROVED ea RELEASE: 06/12/2000 CIA-RDP86-00513R000308920001-8 


@aooeeeo#rrr- 
. a arr = ae 8 poescIE 


res 


mm., 300-350 g., were subjected to anodic soln. in 10% 

HSO, in 12-he. runs at 25-40% With 100 amp. q. it, 

GuS is dissolved dn 180, 100 ¢. A. with aa anelic current 

viicicney ¢ of GOA, with visitte evolution of HLS: 

3 in TES, lang. /A,  Cat 1 a0 g. 41, anodic ¢ rises ree ha 

no HS is evalved. Under 100 amp. sq. m1., with a Cu 

cathode, in HLS, the voltage is 2.0 2.8 v,, rising to te 

at (he end af EE tis. ander 20 ain. ‘wy my Hs ON 
i - Leet polation ., i seslee Securit ie $s 

: td, suitide S 4.00. Tn atatic sot, NiS in HASO, 

° Electrochemical Lagoons ar haere ei ool 10 g/L, under 100, 300, and 3690 amp. /sq. mn., ¢ is 8, Ot, 
Chizhikor and P- S'S.R., Mos :) " erest, Abad. Nawk ant (1%, resp.; the voltage increases in 12 hrs. from 0.0 
5 +4 “Fabh EY saat 79-34, — Artificial y to 1.7, 14 to 2.4, and 1.7 to 3.5 v., reaps the amt, of 
ure sulfides of Cu Ni, and Co, in plates 90 °K 40X15 Ni** in soln, at the end of 12 hrs. is %, 48, and OF g.-1., 
pure sulfides 9 te ’ reap.; Ni content of the sludge és 33.8, 21.9, and 168.3%; 
free S content of the dudge 47.8, 48.7, and M.4%; sulfide 

S cuatent 10.5, 4.1, and 3.4%, resp in anotic sain. of 

“CoS in EESO, 100 g./h, under 100, 3, and oo amp./sq.- 

m., eis 17, G5, anid AAS, resp.: the vottuge increases int 

12 bes. from 1.4 to 1.7, 1.7 to 2.1, amd Ub te 2.8 v., tbe 

ant. of Colin sola. at the end of 12 fr. is 21.6, a5, 

and SP gil Cacnatent of the studge UL, 22, and 20", , 

free S content of the studge 4.00, 2X amd HOHE: 

sulfite S content O14, O11, and Ctr |, resp. Vader the 

above conditions, electrolysis with CuS anodes gave at 

the cathode Cu + 1a, with NiS and CoS atides, only Hy. 
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Methanke ane kinetics of the 
dynamic calcns. of the free-energy 


Trater teks 


conata. (with tb 
(1) PbS + 20, © PbSO,, (ID) 


F Corresponds to PbSO,, 
tc is found w 


ily no 


becomes 


the product. (3) Bxpts. with 


With 1% 


tion of PbSO, is 


and 
. reaction 


.PbSO, 
freact with PbS, 
N. Thon 


fon Tv te 


e temp. and with the 
fates PhO. 


with thet 
also can 


however, 
bound in 

f 
metallic Ph is axid; 


he rate of consum: 
its formation 
» at 700° 
lormned can 
» which 


Saas el 
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it no certain conctusion 


of the !5t reaction. Similar 
curves i 


even at the lowest partial pressures of O); 


thea fall; the kinetic 


of the equil. consts. perm 
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Metallurgy | 


“Annotations of Works of Academicians, Correspond- 
{ng Membera of the Academy of Soiences USSR, and 
Other Scientific Collaborators of the Department 
of Technical Sciences, Academy of Sciences USSR, 
Published in 1948" 1p? 


"Te Ak Nauk SSSR, Otdel Tekh Nauk" No 3 


ates submitted im- 
Some which evoked 
Chizhikov's "Metal- 
" Volume V of the 


85 /k9THS 
smty 77 


In 1948 academicians and candid 
portant works in many fields. 
the most interest were: D. M. 
lurgy of Heavy Nonferrous Metals, 


onua ) 


"Engineer's Handbook," "applied Gas.Dynamics,” 
by 8. A. Khristianoviéh, V. G. Galtpérin, et’al, 
end L. A. Melenttyev's "Central Heating.” 
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yesR/Merale - Magnesium, 
Metal luréy >» 


oxidation of 
Honferrous 


{th Carbon Monoxide ra 


“Tpreraction of Magnesium W 
Acad Sci ussR, Ye- I. 


dD. M Chizbikov, Corr Men, 
| Whazanov, A- G. Hikonov, Inst of Metal imeni A. A 
Baykow, 8 YP 
No 10 


otdel Tekh Nauk” 


imo 


“Tg Ak Nauk SSSR, 
dependence 


Discusses experiments for establishing 

of rate of magnesium oxidation with carbon monoxide 

on temperature, partial pressure of carbon monoxide » 

aispersion degree and composition of metallic 

powder. Describes vacuum n used for 
1617101 


yssr/Metels - Magnesium, oxidation of “oct 49 
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al conclusions, : 
nagnesiun from 
producing mag- 


1617102 


CIA-RDP86-00513R000308920001-8" 


A 
PPROVED FOR RELEASE: 06/12/2000 


CIA-RDP86-00513R000308920001-8 


"A 
PPROVED FOR RELEASE: 06/12/2000 


wssR/Metals - 
Electrochemistry 


‘Chizhikov, corr Mem, 
A. A. Baykov; 11 pp 


een ane 


ee as ind 
Alloys, sulfia Oct 49 


Digseolving of sulfide Alloys," D- M. 
USSR, B- 2- Ustinskly » 


tal {meni 
Otael Tekh Nauk" Ho 10 
and results of electrochemical 


multimetallic sul- 


Describes conditions 
4mental 


aissolving of copper 


fide alloys Concludes , 

data acd analysis of phase diagram, tpat most com- 

plete solution of copper-nickel alloy is attained 

_. 1619102 
Oct ho 


‘yeaR /Metals y alioys, Sulfide (contd) 


r consists of 
¢ nickel sulfi 


when latte the eutectic oF the. 
erystals o de and eutectic. . 
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USSR/Engineering - Metallurgy Nov 49 
Oxides, Sulfidizing 


“Sulfidizing Metal Oxides With Sulfur Vapors," 

D. M. Chizhikov, Corr Mem, Acad Sci USSR, R. M. 
, SBerebryanaya, Inst of Metal imeni A. A. Baykov, 
; Acad Sci USSR, 6 pp © 


“Iz Ak Nauk SSSR, Otdel Tekh Nauk” No 11 


Describes experiments for sulfidizing magnetite, 
ferric oxide, siderite, nickelous oxide, and 
cuprous oxide. Suggests improvement of oxide- 
sulfidizing process by blowing sulfur-containing 
_Materials through tuyeres, thus increasing sulfur 


159210 


USSR/Engineering - Metallurgy (Conta) Nov 49 


‘wapor concentration in gases, a factor which has a 
favorable effect on extraction of metals from ores. 
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A 


~ Potentials of metal sulfides and their alloys. ii. / 
Ustinwkil and 0. M. Chichiiewe ( {Acad SE USSR 
Zhee. Peekled. KADET CTD Applied Chem.) 22, Uae 42 
(3040).- In the aleenve of current, the following poten. 
é\uals (on the H sore) * wete measured, in HS, LOU g. 7h, 
in a1 sol. of the sulfate of the cultespunding 
: CasS 0.6466 and 0.590 v.; NigSg, 0.202 und 0.245; 
. 0.140 and 0, 145; alloy Cus. NigSy (1:3) 0.480 and 
(606 (in CuSO,), 0.470 (in NiSO); CueS.NisSy (3:1) 


0,520 and (480 tin CuSO), (4400 (it NiSGQ). In 
anodic polarization with 40 amp..sq. 1., the potentials 
increase strongly with time; thus, after 15min. and 4 hrs., 


CupS, 1.45 and 1.70, Ni,S, 1. 43 and 1. fA), Cg. Nis eit : 


$ 0.80 and 1.6%, CuS.NiS, (3:1) 0.85 and 1.73 v. 
sttang anodic passivation is due to the formation af a S 
film; when thts is scraped s off, the potentials after 4 hes. 
fell ty, resp., U2, O84, O78, and 70 y. UN. Then 
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7 ,, Electrotysis: of nickel Sulfate in a cell with a Lonfiltering de; 
diaphragm. D, M. Chizhikoy ard B. 2, Vstins'sil. Zhur, (EL 

U Ss S Friklod. X hiv 22 T3OS-AL TBAB ).—Llectrolyaie of NiSQ, . 44 

R Fr "WES carried ont at 45-5" in a cell consisting of 2 concentric - 49 ¢ 

- ceramic, unglazed cups with a Ni cathode ond a Pb anode 

in the central and outside cups, ‘Fhe anolyte contained 

NoSO, + 10-80 BAL SOs the catholyte NiSO, + 

HBO, + KC4 + variable concns. of ESO, With 40-60 

g/l. HSO, in the anolyte, diffuston sras sufficient to main. 
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‘current effici of 60-70°%,. 


| 
! 
| 
| 
| 
| 
higher with 500-1000 than with 950 amp./eq.in. from ay | 
“of Comte. 13-15 g./1. HS, I. Bencowitz | 
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| amd increasing concentration of cabalt to 3 grams per 


Sn mannan 
USER/Metals - Cementation Mar 50 

Cobalt wt mel 
“Cementation of Cobalt Prom Aqueous Solutions With 
Metallic Zinc," D. M. Chizhikov, Corr Mem, Acad Sci 
WS8R, B. P. Kreingauz, Inst of Metal imeni A. A. 
Baykov, 7 pp 


"Iz Ak Nauk 8S8R, Otdel Tekh Nauk" No 3 


4 


Investigations of cementation of cobalt from its sul- 
fate solution (one gram of metal per liter) demon-- 
strated that by raising temperature from 50 to 96° 


liter, process of cobalt separation may be accelerated. 
Presence of nickel in solution has negative effect’ 
om cementation process. Separation of cobalt from, 


aie : L5OTTL é 
USSR/Metals - Cementation (Contd) Mar 50 


nickel by cementation on zinc is possible only in - 
the case when cobalt concentration in solution ex-: 
ceeds nickel concentration by two or more times. 
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| UBGR/Metele - Cadmium (iti Dee 50 


' “Qxidation Mechanism of Cadmium Sulfide," D. M. 


Chizhikev, Corr Mem, Acad Sci USSR, G. 8. 
Frents, B. Ya. Tratsevitskaya, Inst of Metal- | 


-,lurgy imeni A. A. Baykov.. 


| “Iz Ak Nauk SSSR, Otdel Tekh Nauk"No 12, pp 1815- 


. 1826 


| Studies oxidation rate of cadmium sulfide and 
“mach of reactions in roasting sulfide concs ts 
‘obtain heavy nonferrous metals. Process may be 


Cadinastanee by series of parallel and successive 


-asn/netals - Cadmium (Contd) Dec 50 


 peactions. Gives results of thermodynamic calens 
fox primary and secondary reactions. Expts con- 
ducted at 300-800°C. - 


CHIZHTKOV D. M. 


CIA-RDP86-00513R000308920001-8" 


APPROVED FOR RELEASE: 06/12/2000 


USSR/Metals.~ Cadmium = ees Jan 51 


oO 
be 
@ 
ot 


“On the Interaction of Cadmium With Carbon 
Oxides," D. M. Chizhikov, Corr Mem, Acad Sci USSR, 
Ye. I. Khazanov, A. G. Nikonov, Inst Metallurgy 
iment A. A. Baykov, Acad Sci USSR 


“Iz Ak Nauk SSSR, Otdel Tekh. Nauk" No 1, pp 68-73 


Showed that Cd is not oxidized with C oxides at 
temp avove its bp (7680), Oxidation with CO oc- 
curs below 350° and oxidation with COp is notice- 
able only near Cd mp (319°). Low rates of oxida- 
tion of Zn and Cd with C oxides suggest possibil~ 
ity of fractional condensation of vapors of Zn 
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and Ca from their mixt with CO in obtaining metal ~ 
by distillation. 
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CHIZHIKOV, D. M., (Corr Mb Aca& Sei USSR) 


- USSR/Metallurgy - Copper Sulfide Oreu, Apr 53 
Roasting hat 


"Mechanism of Oxidizing Copper Sulfide with Oxygen," 
‘LD. M. Chizhikov, Corr Mb Aced Sci USSR, G. S. Frents, 
“~B. Ya. Tratsevitskaya 


Iz Ak Nauk, OLN, No 4, pp 523-532 


Discusses two stages of investigation conducted at. 
Inst of Metallurgy, Acad Sci USSR, namely: thermo- 
dynamic calens of reactions occurring in process of 
oxidation of copper sulfides, and expotl investiga- 
tion into oxidation of copper sulfide depending on 
“temp changes and O concen in gaseous )shase. 
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